model of eIF6 upregulation. Drosophila eIF6 overexpression increases translation 27 and results in a rough eye phenotype due to aberrant apoptosis. Mechanistically, 28 eIF6 reshapes transcription and histone acetylation, disrupting the ecdysone network. The copyright holder for this preprint (which was . http://dx.doi.org/10.1101/201558 doi: bioRxiv preprint first posted online Oct. 11, 2017;  .
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Strikingly, high levels of eIF6 or hyperphosphorylated eIF6 are observed in some 52 cancers 13, 14 , and are rate limiting for tumour onset and progression in mice 15 . showing considerable variability of expression among different tissues 18 . During 59 evolution, the eif6 gene has not been subjected to gene duplication. These 60 not peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
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Importantly, these observations suggest that it might be difficult to generate in vivo 63 models with altered eIF6 expression levels 19 .
64
Taking advantage of the high sequence similarity among eif6 homologues, we 65 focused our study on the effects of eIF6 overexpression, using Drosophila 66 melanogaster, an ideal model to manipulate gene expression in a time-and tissue-67 dependent manner using the GAL4/UAS system 20, 21 . Such in vivo gain of function 68 approach allowed us to investigate how gene dosage alteration influenced the health 69 of an organ developing within an intact organism.
70
Here, we used as a model organ the fly eye, whose development from epithelial 71 primordia, the larval eye imaginal disc, is well understood. The adult fly compound 72 eye is a stunningly beautiful structure of approximately 800 identical units, called activity. Overall, our study provides the first evidence of an increase in translation 84 dependent on a heightened eif6 gene dosage, that is likely to determine metabolic 85 not peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
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RESULTS

90
DeIF6 overexpression severely alters eye development 91 To study the role of DeIF6 during development we first used the P element allele Figure S1a ).
98
Together, these results indicate that eIF6 is strictly required for cell viability in
99
Drosophila.
100
To assess the effects of the gain of function, we overexpressed Deif6 ubiquitously 101 using the TubGAL4 driver. Ectopic expression resulted in late embryonic lethality
102
( Figure S1b ). To circumvent early lethality, we focused on a non-essential fly organ,
103
the eye. DeIF6 overexpression during late eye disc development, using the 104 GMRGAL4 driver, caused the formation of a rough adult eye (Figure 1a- Figure 5c ). In addition, similar to GMR>DeIF6 retinae, the staining of the 188 not peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
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268
These data indicate that the developmental apoptotic defect and the associated 269 rough eye phenotype depend on the reduction of ecdysone signaling.
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We demonstrate that higher levels of eIF6 are sufficient to induce an increase in 11, 2017; of compounds that suppress the effect of eIF6 overexpression to isolate useful 346 therapeutics relevant to the protumorigenic role of mammalian eIF6.
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349
Fly strains were maintained on standard cornmeal food at 18°C. 11, 2017; following standard techniques. Briefly, 24 and 48 hours larvae with the appropriate 372 genotypes were heat shocked for 1 hour at 37°C followed by incubation at 25°C. The copyright holder for this preprint (which was . http://dx.doi.org/10.1101/201558 doi: bioRxiv preprint first posted online Oct. 11, 2017;  were used: rabbit anti-eIF6 (1:50, this study), rat anti-ELAV (1:100, Developmental
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Study Hybridoma Bank DSHB, Iowa City, IA, USA, #7E8A10), mouse anti-CUT
498
(1:100, DSHB, #2B10), mouse anti-Rough (1:100, DSHB, #ro-62C2A8), mouse anti- 11, 2017; Durcupan™ ACM). Finally, eyes were embedded in pure epoxy resin and baked O/N 522 at 70°C. The embedded eyes were cut on a Leica UltraCut UC6 microtome using a 523 glass knife and images were acquired with a 100X oil lens, Nikon Upright XP61 524 microscope (Nikon, Tokyo, Japan). 11, 2017; was removed through three washes with PBS-Tween. OPD (o-phenylenediamine 
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